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INTRODUCTION 


The bottoming of the United Verde sulfide pipe has shortened the 
expected life of the United Verde mine to a matter of a few years. First 
located in 1876, this Arizona mine has hed a long period of activity, having 
reached a, peak production in 1929 ‘of ‘ver 72,000 ‘tons of copper. . Through 
these many years of. successful “épération, a ‘safety -program-has evolved in 
keeping with the .proficiency ‘dévélopéd in mining the:ore- body. It is the. 
purpose of this paper to. record the’ safety: practices-in: effect at this mine | 
so that others. may have the benefit of’ lessons-learned through papertonee and 
years of work toward an improved’ accident: record. Fe kee 
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superintendent ; 5 W. W. Little, mire rie Ses een oun Riordan, employment 
agent; and G. 8s. Leisk ; ‘saféty engii¢er, for ‘their. peLyeue suggestions and 
information furnished. S ena es . 
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dense and stands well over "large aroas without timber support pebee for an 


3/ Quayle, T. T Wining Methods and.Practices at the United Yords Copper Mine, 


Jerome, Ariz.: Bureau of Mines Inf. Circ. 6440, 1931, pp. alas 
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occasional bulkhead under a loose slab or where weakened by an andesite dike. 
The schist veries in hardness and strength in different parts of the mine. 

In hardness and strength the porphyry forms en intermediate class between the 
massive sulfides and the schist, and the ore bodies in it can ordinarily be . 
mined by the cuteand-fill method. 


The mine is opened by two edit levels and three operating shafts. Ore is 
hoisted through No. 5 shaft, which has its bottam loading pocket at ‘the 3, 000- 
foot level. The hoist room is on the 1,000-foot level, and the unloading , 
pocket is at the 800-foot level. No. 6 shaft is a service shaft sunk to the 
3,000-foot level, with the hoist roam on the 500-foot level. The No. 8 shaft, 
with hoist room on the 3,000-foot level, extends to the 4,500-foot or bottan 
level and is used for both hoisting and service. Men and supplies are trans- 
ported through the 500-level service tunnel connecting the mine surface plant 
with No. 6 shaft. Ore is transported fran No. 5 shaft bins on the 1,000-foot 
level to surface through the Hopewell tunnel (6,600 feet in longth) to the 
outside ore bins. 


SAFETY DEPARTMENT 


The mine safety and employment department has three employees and is 
supervised by the employment agent. A safety engineer is in charge of all 
underground inspections, safety-school instruction, mine rescue training, and 
related duties. A stenographer docs the typing, filing of records, issues 
safety equipment to the men, edits and distributes copies of reports of meet- 
ings, accident Sa inspection reports, and codes of safe practice. 


Although the safety department coordinates all seeetys and éaucaticnal 
activities , investigates accidents, and follows up on safety Suggestions, it 
serves mainly in an advisory capacity. All suggestions made by the safety 
department are acted upon pranptly, but the enforcemant of safety rules is 
part of the duties of the supervisory staff. The safety department keeps a 
record card for each employee, which shows any disciplinary action, first-aid 
or mine rescue training of the individual, dates of medical examinations, 
compensation drawn, record of attendance at safety training classes, and dates 
of employment. When aman is re-hired, his original card is used to continue 
the record of his employment, . 


The safety department ts represented on all safety committees, It obtains 
information on safety activities and practices from other companies, the 
National Sefety Council, safety magazines, and Bureau of Mines publications. 
Appropriate material is selected for use at safety meetings, and the department 
also prepares the monthly safety summery read at the unit meetings. The ma- 
terial used is not always confined to mine safety but may contain messages on 
safety at home or oan the highway. 


All new workers are given a thorough physical and X-ray examination at the 
company hospital. Any previous employees applying for re-employment must be 
re-examined. All men employed for underground work mst camplete 5 hours of 
training and instruction in safety school classes and men with little under- 
ground training are assimed to work with experienced employees who instruct 
them in the proper methods of doing the job. 
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SAFETY COMMITTEES AND MEETINGS 


The impetus for the safety program of the Phelps Dodge Corp. comes fran 
the top management and is carried down through the entire organization by a 
coordinated series of committees. Every employee participates through member- 
ship on a safety camittee and attendance at the canmittee meetings. The 
general safety policy end standardization of the Corporation's program is... 
determined by the Corporation safety canmittee, consisting of the manager and 
general superintendents of the various branches. Meetings of this canmittee 
are held annually. | : 


The United Verde branch safety cammittee consists of the department heads 
of the smelter division at Clarkdale, Ariz., and the mine division at Jerome, 
Ariz. This group meets monthly with the general superintendent, acting as 
chairman, to consider Po of the Eanes ; 


Mine division safety activities are soversa by the mine and mechanical 
bosses! caomittee, canposed of the underground and surface supervisory force. 
The mine superintendent acts as chairman of the monthly meetings of this group. 


All employees are members of unit cammittees divided into groups under 
the various supervisors. Men working in the same part of the mine are grouped 
for the unit safety meetings, which are held every month underground during 
the work shift. Surface cmployees. convene in the morning or after lunch in 
the respective shops. All units, both surface and underground, hold their 
safety meetings on the same day. The groups are composed of 10 to 40 men, the 
average being about ka 


The supervisor acts ag chairmen and must prepare suitable material for. 
the meeting, aided by a Suggested outline fram the safety department. The 
usual agenda is reading the minutes of the previous meeting, followed by a 
report of lost-time and no-lost-time accidents since the last meeting. In- 
structions on safe practices are given by the chairman, and attention is 
called to any poor practices observed in the chairmarm's field of superv-.sion.. 
The action taken on ell safety suggestions submitted at the previous meeting 
is exolained. A secretary is appointed for each unit meeting to keep the 
minutes of the meeting. These minutes are typed for the safety office files, 
and copies ere given to the general superintendent, mine i aca 
department head, and direct SU ee esente . 


The men are urged to stent safety suggestions verbally » and the unit. 
meetings are the major source of safety suggestions. The suggestions are 
recorded on a standard form and submitted by me eocnyieey with the minutes 
of the meeting. a 


SAFETY SUGGESTIONS 
| Although most safety suggestions originate at the unit safoty meetings ; 
employees are encouraged to suimit suggestions. at any time to any member of 
the supervisory force or sufcty department. Numerous plant and working- 
practice improvements are the direct result of sated eacere nee 
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To encourage continued receipt of suggestions, pranpt, definite action 
mst be taken on all proposals offered by the workmen. Processing of safety 
suggestions is therefore a primary consideration at the United Verde mine. A 
printed follow-up form is made out for each suggestion and is referred to the 
proper authority for decision. If practical, the idea is carried out at once. 
If impractical, the worker is told why his plan was rejected. If the suggestim 
is involved or calls for research, the suggestion is held as pending, action 
being taken as quickly as possible, | 


In 1947, 258 safety suggestions were received. Of these, 87.2 percent 
wore carried to completion and 12.8 percent were rejected, no suggestions being 
carried over as pending, 


SAFETY INSPECTIONS 


Alternating with code reviews, safety inspections are held underground 
every other month to determine whether: 


1. The mine is in good physical condition. 

ee Equipment is in good working order and properly guarded. 

3. Open manways or other openings are in usable condition and properly 
guarded . 

4k, Good housekeeping is practiced, | 

5. Men are properly clothed and supplied with safety equipment. 

6. Men are supplied with the necessary codes of safe practice. 

T- Men are working in accordance with codes of safe practice. 

8. Supervisor keeps his department up to Canpany safety stendards. 


Underground safety. inspections of the “runs" covered by each shift boss 
are made by a safety canmittec, which consists of the safety engineer and two 
wage employees from that particular "run." The latter two men are selected by 
the shift boss and changed every 3 months. Every 6 months, each shift boss on 
day shift and the safety engineer makes a thorough safety inspection of the 
entire area supervised by that boss. There are four such operating units or 
bosses! “runs." 


Check lists are available with space for marking defects. Seven copies of 
the report are typed and distributed to the shift bosses on toth shifts, the 
master mechanic, the chief electrician, the mine superintendent, the manager, 
and one copy for the safety department file. The copies to the direct super- 
visors must be returned to the safety department within a week with a statement 
es to the action taken on items for which the recipient is responsible. Defects 
Still pending after reports are returned are taken up verbally with the depart- 
ment concerned, if there is an unexplained delay. Additional inspection check 
lists are provided for the Hopewell tunnel and a cambined check list for hoisting, 
ventilation, fire patrol, and outlying repair work, 


In addition to the scheduled inspections, spot inspections are carried out 
by the safety engineer with his other duties. When passing through the mine, 
he lists any unsafe practices or conditions noted. The list of defects noted 
is sent to the mine foreman, a copy going to the mine superintendent. The mine 
foremen takes up the items for correction with the shift boss concerned. 
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- In the shops, departmental safety inspections are conducted by a surface 
safety inspection committee every other month, »lant inspection forms being 
used to record the findings. These forms are studied at the first meeting of 
the cammittee. The second meeting is used for the inspection, and a last meet- 
ing’ reviews the follow-up. form, lists all defects, end discusses general shop 
safety conditions, ‘The inspection fcrms cover yards and approaches, buildings, 
ventilation, light, sanitation, fire and explosion hazards, fire-fighting 
apparatus, building equipment, first-aid supplies, cxits, and outside ex- 
plosives megazines. The items to be inspected are arranged on the check lists 
so thet the- condition of the pertinent points to be noted can be designated 
by yes or no answers. When substanderd conditions are noted, the safety 
committee writes a description on the opposite blank page, with Bugges tions 
or recanmendations for correction of the fcults. 


_ Inspection codes and ocutlinea also are provided for all equipment re- 
quiring deily, weekly, or monthly inspection by the operator or maintenence 
departments. Inspection forms used for railroed equipment, such as steam or 
gas locomotives, cranes, etc., are inspected under Interstate Commerce 
Camission regulations, which include epee for a sworn affidavit by the in- 
PECaee or operator. ; 


All operating sheets arc inspected weekly by the mechanical department, 
and reports are made to the general mine foreman on standard inspection forms. 
Safety dogs are tested. once a week, together with a ‘standard inspection of the 
hoisting ropes. Before lowering the shift, designated men check daily ell 
fastenings on hoist and cages, check the wrap on the drums, and one clearance 
trip is. made throvgh the shaft. Both ropes are watched closely on the first 
man-trip., From 6 feet to 15 feet of sound rope is cut off every 6 months and 
the rope is resocketed. The drum end is also cut back, and the fastenings are 
renewed periodically. _ © 


A machinist. exenines he main n-operating hotate daily and makes a formal 
detailed inspection weekly. An electrician examines all switchboard cmtacts 
during the lunch period and makes a thorough inspection every week. Qualified 
boilermakers examine the cago daily and inspect the cage, guides, counterweight, 
and shaft timbering on a weokly basis. The results of the weekly inspection 
are -written up on standard inspection forms. The hoistmen tests the brakes 
end limit switches, along with a general inspection of the ee and Squlreent 
at the ge of the shift. | 


SAFETY EDUCATION 
Codes of Safe Practice 


.When the Phelps Dodge Corp..took over the United Verde. property in 1935, 
the management evolved the idea of drawing up rules to cover etch phase of 
operation in the mine, mill, and smelter. Charles R. Kuzell, then smelter 
superintendent, zy gestapes this: unusual system, which became known as the Codes 
of Sate Practice. Key officials or bosses were chosen from various departments 


Anundsen , B A., Accident Prevention at a Copper Smelter: 
Inf. Circ, 7061, 1939, pp. 12-16. 
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to write detailed safety instructions. The preliminary draft was then sub- 
mitted to the foremen, superintendent, shift bosses, and the safety department 
for discussion, and was revised before being printed in the final form. The 
campany went to considerable labor and expense in ‘preparing, publishing, and 
enforcing these codes, but the results achieved have been very satisfactory. 
The other branches of the Corporation are now preparing and adopting codes 
Similar to those used at the United Verde Branch. A thorough study of all 
available published information on each subject was.made from such sources eas; 


National Safety Council Safe Practice Pemphlets 
National Board of Fire Underwriters 
Institute of Makers of Explosives _ = : 
U. S. Bureau of Mines 

Insurance canpanies 

National Electrical Safety Code 

Equipment msnufacturers 

Safety rules of other canpanies 

State laws 


Many of the rules resulted from practical experience obteined locally, eacci- 
dents, and near-accidents during previous years. 


Written matter is supplemented in the codes by diagrams and sketches to 
Clarify many of the detailed instructions. Current changes or revisions are 
made as inserts to the various codes and incorporated as a part of the code, 
when new copics are printed. 


The following codes of safe practice have been adopted by the Mines 
Division: 


SURFACE SHOPS 


Overhead cranes 

Crane operations, Browning and Osgood 
Drill-sharpening shop 

Steam hammers, blacksmith shop 

Trip hammers 

Carpenter shop 

Framing shop 

Paint shop 

Operating lathe 

Boiler-shop machinery 

Drill repair shop 

Blacksmith shop 

Selvage shop 

Metal working drill presses 

Metal shapers, machine shop 

Threading and bendin;: pipe 

Arc welding 

Cutting tanks or sealed containers with the oxy-acetylene torch 
Canpressor operation 

Equipment supplementary to the air compressors 
Changing and operating boilers at the 500-level heating plant 


2861 -7- 


Google 


I.C. 2861 
MISCELLANEOUS SURFACE 


Surface watchnen | 

Storing and handling or fuel oil 
Flemmable liquids 

Leach plent 


HAULAGE 


Outside Hopewell haulage and loading, crews 

Use of V. T. & Sw Re Re KY Loccmotives other then Ve. T. & Se equipment 
Unloading steel from railroad car 

Loading mine timbers 

Hopewell tunnol operations 

Underground haulage and handling supplies 

Handling car samples 

Trolley and trolley lLocanotives 

Battery locanotives, batteries, charging panels, and fans 

500 adit tunnel henlego 


MINE RESCUE, FIRES, DUST 


Mine rescue equipment | | 
Fire protection 500 surface plant 
Mine fires 

Mine dust contral 


UNDERGROUND MAINTENANCE 


Track maintenance crew 
Underground pipe work 
Underground watchmen 


SHAFTS 


Duties of hoist engineer from electrical standpoint 
Preliminary preparations before operating hoist 
Instructions for hoist engineers 

Attaching wire rope sockets 

Shaft hoistman, skip tenders, and cagers 


EXPLOSIVES 


Hendling explosives 

Unloading powder fran railroad cer to magazine 

Handling and trensporting dynamite fran mine to surface destinations 
Transporting end distributing underground een 7 vs 
Fuse magazines | | 
Electric blasting on. 900 grizzlies 

Electric blasting in stopes 

Electric blasting at tunnel ore bins 

Blasting sequence for operating levels 
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UNDERGROUND OPERATIONS 


Handling Timken bits 
Drift mining 

Raise mining 

Stope mining 

900 grizzlies 

Calyx drill Sea iGas: 
Operation of mine Pumps 


OPEN PIT AND SHOVEL DEPARTMENTS 


Coordination between open a and underground department 
Benk mining 

Machine drilling opencuncne 

Churn drilling 

Installaticn end maintenance of water and air ines 
Storing, handling, and transporting explosives 

Wiring shots and cere and operation of blasting switches 
Springing and loading meets drilled holes 

Adobe blasting 

Miscelleneous jobs of the powder gang 

All shovel operations 

Shovel maintenance 

Truck operations . 

Truck maintenance | 
Inspection, care, and operation of caterpillar tractors 
Care and use of Camfo respirator 

Lime querry benk mining 

Lime quarry crushing plant 


ELECTRICAL 


Electric cranes 

1,000-Level fan 

Electrical bonding 

Lime work 

Electrical department, general underground precautions 
Underground electrical maintenance 

- Edison battery cap lamps 

50-B shovels 

Pit substation 

Electrical blasting circuits 

Electric cables 

Electricians’ helpers shop, dndeueioina, and surface 


FIRST-AID TRAINING 


Elementary first-aid-training and hendling of injured employees 
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Educetion of New Men 


In order to instruct the men in safety practices as outlined by the 
codes, the general safety rules end regulations and basic codes are first 
taught in the safety school. A plen of examinations, both oral and written, 
has been used in the past after code training, and all employees are required 
to attain a grade of at lcast & percent. Previous to ony permanent change 
in occupation, the employee is iurnished with the code or codes pertinent to 
his new job. Following his change in occupatim, an examination is given to 
insure his familiarity with his new duties. Surface employees review their 
codes every 6 months. During alternate months, the underground workers 
review the codes applicable to their particular work. 


All men employed for underground work, regerdiess of previous experience 
eleewhere, are required to take 5 hours! instructia in the safety school, 
usually within the first 2 months of employment. Classes are scheduled at 
maximum intervals of 2 months, or more often if enough new men have been hired 
to meke up a group of 20. During the first hour the men receive preliminary 
instruction and advice from the amployment agent, the foreman, and shift boss. 
This is followed by 4 hours of classrom work given by the safety engincer. 
Classes are held outside working hours, send attendance is paid for as overtime. 


The first classroan mecting is an introduction to mine safety. The 
penefits to each individuel of working safely are emphasized. The correct use 
otf proper hand tools is demonstrated, The second lecture deals with hondling 
end placing timber in stopes, drifts, and raises, and the hazards of various 
equipment used undcrground. The next class covors the handling end use of 
explosives and study of oasic codes of safe practice, along with the general 
safety rules end reguletions. During the lest oless, a review of the pre- 
ceding lectures is followod by questions from the men. A finol written 
examination based on the material covered cuncludes the 5-hour course. 


The safcty school is well-equipped. A standard square-set or stope lead 
set is installed, as woll as a pnewmatic drill, tugger hoist, slusher, stope 
grizzly, pedal-operated spray for alleying dust, and cage and bell signals 
(fig. 1). All the camon hand tools used underground are m display, and the 
correct use of cach tool is explained by the instructor (fig. 2). The danger 
of striking hard mctal to hard metal is emphasized, and instructions are given 
in renoving dotachable bits, wedging eye bolts, use of proper safety goggles, 
6tc. ane 


National Safety Council posters are used widely around the mine and 
surface plant. Goggles end other safety equipment demaged in actual use are 
exhibited in the safety office, safety school, and elsewhere. Warnings are 
posted extensively, as well cs rules for operation of various pioces of equip- 
ment. 7 


Although the develoment of safety rules is not difficult, safcty rules 
alone aru of little veluc in preventing accidents. However, whon all employees 
are requircd to become femiliarc with the rules and canpliance is strictly 
enforced, such rulos, if carefully and ccmprehcnsively prepared, are most 
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Figure 2. - Display of hand tools used in safety school instruction. 
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effective in accident-prevention work and improved opereting efficiency. 
Enforcement of the codes is thc responsibility of the shift boss and foreman. 
Depending on the nature of the infraction of any safe practice, the offender 
is given a written warning for the first offense, followed by a short lay- 
off if it is repcated. Now employces are given a verbal werning only for the 
first. offense. 


Improper guarding when blasting, misuse of explosives, and failure to 
follow several other well-established rules are cause for immediate discharge. 


ACCIDENT INVESTIGATIONS 


The purpose of accident investigutions at the United Verde mine is to 
determine the facts, attempt to arrive at a means of preventing a recurrence, 
and to classify the accident as to fault and cause. Investigations are made 
of all accidents involving porsonal injury end property damage and near 
accidonts. Following such an occurrence, a report is made by the direct 
supervisor after an immediate investigation. This report is submitted to 
the safety department on a Eeeperee form with copies to the department head end 
mine superintendent. 


All lost-time injuries end certain no-lost-time injuries or accidents 
involving property damage with potential scrious consequences are investigated 
formally by a committee. The investigating camittee is canposed of the 
department head, three or four wage enployces, and a member of the safety 
department. Three wage employeos ere on the camittee to investigate surface 
accidents, each picked from « different shop. Four wage employees are on the 
underground camittecs to enable the appointment of one men fram the crew of 
each shift boss. This maxeup gives wider publicity to the findings of the 
committee. The investigation is made on the same respective shift as the one 
on which the accident occurred, never later than the following day. 


Investigetions are conducted et the scene of the accident. Witnesses 
end the direct supervisor sre questioned as to instructions issued and circun- 
stances leading to the accident. A stetement is obtainod fran the victim 
when possible. On receipt of ali evidence, the investigeting camittee makes 
a finding as to cause and fault and offers recamendations on prevention of 
Similar accidents. Action taken on the recommendations of the canmmittee depends 
upon the extent of the recamendations. Immediate direct action by the depart- 
ment head involved may suffice to clear the situation, or further study may — 
be indicated to reach a satisfactory solution. A concise discussion of the 
accident is written for the nonthly accident report, but the findings as to 
feult and cause appear in the sane report only in the statistical tables, 
without reference to specific accidents. 


On normal no-lost-tine injuries and other accidents not involving 
personal injury, a report is turned in by the supervisor, as in the case of a 
lost=-time accident. These accidents are investigated by a member of the safety 
department in direct interview with the person or persons involved, when 
possible at the scene of the accident. The investigator discusses means of 
prevention with the employee and classifies the accident as to cause and fault. 
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Recommendations can be made if needed and handled the same ag those offered . 
by an investigating committee. A brief summary of the accident is written 
for the moethty accident report. eg 8 : oe 


"SAFETY IN OPERATIONS 


Development end Stoping 
Fall of Ground 


The remaining ore reserves at the United Verde mine exist as vertical 
pillars, floor (flet) pillars, open stopes, and sane small ore areas on the 
lower levels. The open stopes are mined by inclined cut-and-fill and 
shrinkage methods, one stope using the Aldermac system. The vertical pillars 
are mined by Mitchell slicing;. floor pillars present various problems and are 
mined by either square-set methods or Mitchell slicing. Development drifts 
require but little timer, but gangways in the upper levels and pillar sec- 
tions are heavily timbered. Raises are either stulled or square set, depend- 
ing on the purpose of the raise. These operations require constant vigilance 
to prevent accidents from falls of ground, and this fact is recognized in the 


instructions and supervision given the » The nature of such instructions 
is indicated by the following eens fran the published rules each miner 
is issued: 

Barring down, 


1. Examine the back before starting + work and at ; frequent intervals | 
during the shift. | 


Have a bar of sufficient length so that the person barring down 
may. stand in the clear cf falling rocks and will not lose his 
balance in reaching high points. The bar should be sharp and 
straight. Use the specially constructed bar for trimming high 
backs. Do not use « pick or other tool for barring down. 


<2. Have a secure footing and take such a position that falling rocks 
cannot roll toward yOUe 


3. Start barring from « safe place and make the aca safe before 
eaveneae under it, 


It is safer to work fron the top downvard if conditions will 
permit it. 


4, Guard against rocks sliding down the bar. if a rock slides 
down the ber, drop the bar. 


5. It is better to raise up rather than push down on the bar when 


prying. In event of slipping, one will not fall toward the 7 
dangerous ground. 


6. ‘Bar down back and wells of svope, being vaxtuclavly careful to 
go back and try ell rocke that appeared loose on the previous day. 


5/ Phelps Dodge Corp., A Code of Safe Practice for Stope Mining: Jerane 5 
Ariz., 1946, pp. 1-2. 
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7. If rock sounds loose but cannot be dislodged by two or three bars, . 
notify the boss, who may have it stulled or drilled and shot. If 
the boss is not immediately available, make it safe. 


8. Allow no one to pass under dangerous or drummy ground until it 
hes been made bafe. If the area is. large and cannot be caugnt 
up immediately, see that it is fenced off. 


9. Pay particular attention to barring down along slips, where a | 
change of ground occurs; at the raises leading to level above; 
or where there is weter seepage, which may loosen the ground. 


10. The jarring of the drill may loosen material that previously 
appeared tight. Try the back frequently when drilling. | 


11. Test all suspicious rock or ground. Striking the back produces 
vibration and sound. A “drummy" or hollow sound usually indi- 
cates that the material is loose, but absence of sound does not 
always indicate that it is safe, Vibration usually can be felt 
by the pare fingers or hand in contact with the material being 
tested. The amount of vibration produced when the material is 
struck is a better indicatim of its firmness or looseness. 
Where feasible, this method should be used in conjunction with 
the sound test on all questionable ground. Cadition, location, 
and size of slips also are to be taken into consideration. 


12. Keep the muck pile well-sloped at all times, making sure to bar 
down any loose boulders that may be lodged at the top of the slope. 


13. Advise engineers, nippers, or other persons entering the stope of 
any unsefe condition. | 


14. If einine is’ being done in very heavy or fractured ground without 


‘the protection of timbered sets, make use of umbrella stulls or 
props for temporary protectin. 


15. Bootlegs: 


a. Clean out, wash, and examine all bootlegs. Use the copper 
scraper for cleaning out bootlegs. Bootlegs concetnine: 
powder shall be treated as missed holes. 


b. ‘Missed ‘holes shall be shot according to the bosses! ordors 
and machines shall be set up according to his instructions, 
where missed holes exist. | , 

The above rules are not only handed to the miner in published form, but he 
is also given instructions concerning them and finally an examination, as 
described previously under Codes of Safe Practice. 


A standard system of timbering is followed, 10- by 10-inch Oregon pine or 
fir timbers being used, except for heavy ground, where 10- by le-ineh or 12- 
by 1e-inch is used. 


2c6l ~ 15 - 


Google 


I.C. 7501 


Stoping 


Electric lighting is cerried into all active stopes. Manways are well- 
constructed, with the timber slide in the corner fenced off to protect the 
nen. Vertical raises over 50 feet high have staggered ledders and platforms 
at intervals no greater than 20 feet, whereas in inclined raises planks are 
Placed across fram hanging wall to foot wall at the same interval. All water 
and air lines serving raises are provided with valves near the bottam of the 
raise. Grizzlies with 75-pound rails spaced 11 inches apart must be placed 
above all stope chutes. Chutes are covered by 3-inch planks when not in use. 


Cut-and-fill stopes are gob-filled after seach successive cut. In pat 
diticn to rock from development headings, waste for stope filling is mined by 
electric shovels on the surface and trucked to a main waste raise serving the 
mine, A waste transfer raise, fron which.material may be drewn on each of the 
operating levels, assures ready distribution and. eee of this material 
when needed. 


Me cheni cal Loading 


Muck is handlea by mucking machines in drifts sa by glushera: in stopes. 
The hazards of. mechanical loading and operation ef a are covered in 
detail in the applicable codcs of safe practice ./ _ = 


- Explosives and Blasting 


The main explosives magazine, aituated at a safe distance fram the portal 
of Hopewell tumnel, is well-isolated fram tho rest of the plant and 1,700 feet 
fran the nearest inhabited ouilding. It is of wooden constructian, with sand- 
filled walls and roof covered with corrugated iron. Ventilation holes of 
offset-type construction ere protected by metal screening. MLTllumination is 
by natural means, A woven-wire fence with locked gate enclosts the magazine. 
There are also small .uxiliary dynemite and detonator magazines for eurface 
use. 


Underground magazines aze in short, dry crosscuts with a screened steel- 
bar door hung in a concrete frame. Danger and instruction signs are posted on 
the doors and inside the magazines. Floors are concrete, the boxes of ex- 
plosives being stacked on wooden platforms. Illumination is by electric 
lights with explosion-proof covers, and wiring is in conduit. A red-painted 
box is provided in each magazine for waste dynamite, which is picked up weekly 
and destroyed. A metal containcr outside the meguzine holds hot wire spitters, 
which are kept dry by means of an clectric light. Each underground magczine 
is under the care of the tool nipper in that’sectian of the mine. A red light 
above the track opposite oe magazine warns the haulage crews to approach with 
trains under control. 


Work cited in footnote 5. eee 
U Phelps. Dodge Corp., A Code of Safe Practices for Drift Mining: Jerame, 
Ariz., 1943,. 14 pp.’ PN ea ak 
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Detonators ere stored outside the 500-level tunnel, beyond the shops, in 
an isolated concrete building with double-locked steel doors backed by planks. 
All fuse is capped on the surface in a building not far fram the detonator 
magazine. A canpressod-cir-operated cutter cuts 10 fuses fed fran 10 rolls at 
a time. The fuse is capped by means of a foot lever-operated crimper, and a 
monthly sample is takon fran cach of 10 rolls for a burning test. Fuse is 
cut into three standard lengths - 5 feet for chute blasting and breaking 
boulders, 9 feet for stopes or drifts drilled with holes-6 feet or less, and 
12 feet for raise rounds and stope holes exceeding.6 fect. All fuse is capped 
with Western "Big Inch" No. 6 detonators. No fuse less than 5 feet in length 
is used for any purpose. In cutting off fuse for blasting sequence, 18 inches 
is the maximm permitted on 9-foot fuse and 36 inches for 12-foot fuse. Where 
boulders are blasted in stopes in conjunction with a stope round, 9-foot fuses 
arc used. Fuse is delivered to the mine with strings around the detoator end 
of the fuse for tying to the stick of powder when making up the primer. - Fuse 
to be used in wet holes is dipped in sealing canpound after capping to water- 
proof the area near the crimp and hung up to dry. Capped fuse is stored under- 
ground on half-round wooden racks. A red box is placed in underground detqnator 
BER ESDee for temporary storage of old detonators to be destroyed. 


‘Explosives are delivered to the main surface magazine in railroad Cars. 

Delivery is made into the mine in a special steel car with wooden lining fas- 
- tened by copper nails, transported through the Hopewell tunnel by a trolley 
locomotive after the track is cleared. An empty truck is required between the 
locanotive and the powder car. At the No. 6 shaft station the boxes are trans- 
ferred to timber trucks witn special wooden frames, lowered, and hand-trammed 
to the magazines by a distribution crew, during the lunch period. Each miner 
picks up his ow explosives in sacks, making a record of the number of sticks 
used. The miner must return unused dynamite to the magazine after blasting. 
Capped fuses are transported into the mine coiled in special wooden boxes 
painted red. Dynamite and fuse may be transported together by the miner but 
must be in separate sacks, one hung over each shoulder. 


The miner prepares primers by punching a diagonal hole in the side of the 
1-1/8- by 8-inch cartridge about 1-1/2 inches fram the end with a wooden skewer. 
The hole penetrates lengthwise deeply enough for the entire detonator to be 
completely inserted. The fuse is then tied to the cartridge just above the 
insertion. . 


The primer js placed in the bottan of the hole. The primer is never slit 
or tamped, but another stick may be placed in the hole at tne same time to 
hold it. The remaining sticks are placed:qe at a time and tamped by pressing 
firmly. Double primers are never used; wet-hole primers are made with water- 
proofed fuse. 


Stemming consists of river silt loaded in paper cartridges by means of a 
special machine developed in the BROS: All holes oo at least one stick 
of eee 


Two men are present while spitting, and no more than 15 holes are spit 


by one man. Fuse is lighted by 12-inch hot-wire spitiers, which burn an 
average of 2 minutes and 20 seconds. With 9- or 12-foot fuse, everyone must 
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leave when the spitter has burned out, regardless of whether or not spitting 
or the round hes been completed. Witn 5-foot fuse, everyone must leave when 
tne spitter is half burned down. Timbers and surrounding ereas are wet dow 
vwefore Clasting. - 


Missed holes are tlas*ed om instructimsa fran the supervisor by removing 
the tamping with a ccvper screper ani inserting a new primer. Bootlegs are 
cleaned out with a copper scraper and washed thoroughly with water prior to 
setting up the machine. If a pootleg is found to contain explosives, it is 
treated e8 a missed hole. No.mme is allowed to returm to the blasting zme 
somer than 30 minutes efter firing a round, where a misfire is suspected. 


All blasting in transfer raiscs and on shaft grizzlies is done elec- 
trically with instantaneazis detonators connected in series and fired ty a 
blesting machine. 


Schedules are posted at all shaft statis for blasting at the end of 
the shift. Starting fram the top operating level, each level blasts at 5- 
mimie intervals. Electric signal boxes are installed on each level for 
Signaling. Before: blasting, the miners must receive and acknowledge a signal 
fran the level above. After blasting, the level below is then signaled end 
mst also acknowledge the call. Tclephones are available near the signal boxes 
in case of breakdow of the blasting-signal system. The anly exception to 
blasting et the end of the snift is in heavily timbered sections. Because of 
the fire hazard plus the danger of shooting out timbers, this ground is blasted 
during the shift, and inspection made 4s soon as practicable, 


Haulage 


Orc is transportec to surface through Hopewell tunnel with a 25-tcn trollcy 
locamotive and trains of eight 40-ton standard-gage cars. Trolley locanotives 
are used on the 500, 1,000, and 3,000 levels, with storage battery-operated 
k- and 6-ta Jocanotives on the other active Gevele. Enclosed standard-gage 

cars with a cepacity of 26 men are used in transporting men fran the change 
roan to No. 6 service shaft, Horseplay is prohibited; the doors are kept 
closed while the train is in motion; the train must came to a full stop before 
men may enter or leave the cars. 


At the beginning of the shift, the locamotives are inspected to ese that 
the horn, headlights, and brekes are in proper working order. The sanders must 
ve kept full of screened dry send, and convenient supplies of sand. are kept mM 
each level. Cars in dad order are sent to surface for repairs, 


Trains are operated at a safe speed at all times and are not operated in 
main haulage drifts when the shift is coming on ar off. The motorman is in 
charge of the train at all times. Only men familiar with the level and who 
know the locations of all ventilation doors, switches, curves, gredes, and 
chutes are employed as motormen or switchmen. Only the motorman rides on the 
locomotive, and he is instructed to keep all parts of his body inside the cab. 
Whenever possible trains are pulled, and the switchman rides the rear of the 
last car. A platform is provided for chute pullers at the height of the chute 
lip end on the opposite side of the drift fram the chute. An additimal hinged 
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Figure 3. - Screen guard at waste raise. 
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platform constructed at one side of the. chute can be dropped across the drift 
to rest on tho first-mentioned platform well above the top of the car. ‘This 
arrangement provides the chute ‘puller with a secure place fram which to work 
and allows him to keep in the clear, Well-designed steel] chute gates give good 
control of the flow of matericl fran the chutes and minimize spillage. 


When handling ore, the treins dump at the shaft pocket grizzlies. No. 5 
shaft grizzlies are constructed of inclined, 90-pound, inverted rails with 3/4- 
inch wearing plates and spaced with 93-inch openings. the flat portion of the 
grizzly has 12- by 15-inch openings. When passing muck through the grizzly, 
safety belts and chains are used. The chain is fastened to a cable stretched 
across the rear of tue grizzly chamber. Boulders are handled wita hooks or 
bars to prevent hand or foot injuries. A bumper rail prevents cars fran over- 
turning on the grizzly, end cer stops prevent the rocker-bottam cars fram re- 
turmming past center when uprighted. 


Sufficient clearance is provided at all stope fill raises to prevent arm 
injuries when cumping cars. The tops of all waste dumps are provided with rail 
grizzlieS and are guarded with hinged pipe and mesh-counterweig:ted lift gates 
(fig. 3). 


Roadbed and track are well maintained, and drainage ditches are covered 
wnere they cross the track. Smelter slag is spread between the rails to afford 
good footing in wet places. Spring switches are used in special places for 
protection against inadvertently running a trein into a shaft area. 


Hoisting 


The possible serious results of any hoisting accident are fully realized 

_ at this mine, und recomized standards of safe hoisting practices are followed. 
Three vertical interior shafts are in operation: No. 5 ore-holisting shaft 

end No. 6 service shaft serving the mine to the 3000 level, and No. 8 service 
and hoisting shaft fram the 3000- to the 4500-foot level. 


All hoists ere cf a standard desim and provided with approved safety 
devices. Each hoist is equipped with two independent brakes capable of holding 
a full load at any point in the shaft. Accurate indicators allow the hoistmen 
to determine the positions of the skips and cages at all times. Autamatic 
overwind and overspeed devices and a slack-cable warning system are provided 
and maintained. 


The underground hoist roums are lined with reinforced concrete and are 
quiet enough to allow the hoistman to hear the signels readily. Al) hoistmen 
ere given an annuel physicel examination. A mechanic is present at the hoist 
when the shift is lowered or raised. 


Various means of Ssignsling are used. A two-way call system with a push 
button on each level is used to call the cage. The signal is registered in an 
annunciator box, which enables the hoistman to determine the level fram which 
the call was given. The hoistman acknowledges the call with a light flash. Tre 
cager has a special signal system, which no one else is permitted to use. It 
clso registers in an annunciator box, so if some. person wilfully or innocently 
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rings fran another-level the fact is apparent to the hoistman. A radio. signal 
fran the cage to a squuwker in the hoist room can be transmitted from any place 
in the shaft, regardless of cage speed, by means of an electronic device that 
induces a carrier current in the hoisting cable. Telephmes ere at every. shaft 
station and hoist roan, all connected with the local telephone exchanges. In 
case of power failure, there is an emergency hand-operated pull rope in each 
shaft, Copies of the Arizone. Mine Signal Code are posted at every station and 
hoist roan. — | 7 : 


All shaft manways are equipped with suitable ladders; all openings are 
provided with mesh guards. Steel I-beams are used for roof support at the 
shaft stations, and the floors are concrete. Main shaft gates are reinforced 
with. rail or I-bears to urevent haulage motors or care from crashing througn 
into the anette 


Dust Control 
Ventilation 


Rock temperatures approaching 100° F. on the lower levels make adequately 
controlled ventilation neceuysary for tolerable working: conditions. The mine 
is mechanically ventilated throughout, and fresh air is distributed so that 
each sectim of the mine is served by a split of reasonably fresh air. | 


The main fan, with a capacity of 265,000 cubic feet of air a minute, is 
on the 1000 level at the bottan of a 13- by 13-foot air shaft. On the discharge 
side of the fan, the air pesses down an inclined raise to the mein air shaft. 
The air shefts are clear of timver or other canoustible material for their 
entire length, permitting free passage of air. The air shaft is cleaned by 
washing down the accumulated dust at intervals of 2 to 3 months. | 


Fresh air is taken off cm all working levels, and volume is controlled 
by steel regulator doors that can ve set for any desired volume (fig. 4), 
Auxiliary fans are used to increase the ventilation in portions of the mine. 
offering higher resistance. All raises and development headings are ventilated 
by 5-horsepower, 7-1/2-horsepower, and 15-horsepower auxiliary blowers with 
li-inch or pare pipe or tubing. In raises, the ventilation tubing must 
extend above the drilling platform. 


Wooden and steel ventilation doors are used. “Crashproof" steel doors . 
are installed on all haulage levels. ‘This door was designed following a fatal 
accident involving a rigid wooden door, is double-hinged, and is smaller than 
the frame in which it hangs, so that a train can crash through it fran either 
direction. The reverse hings is secured with stove bolts or by means of a 
light tack weld. The edges of the door are lined with belting, which minimizes 
air leaks but permits the door to swing through the frame when crashed. Although 
trains have accidentally gone through these doore on different occasions, no 
ag i : injuries have resulted during the le years they have been in 
use (fig. 5). Oo e 2 te fy : 


Another safety device to avoid crashing doors is a stop, consisting of 
a lever with a latch and a rope, that holds the door open while the train is 
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passing through; the door stop can be released by a pull rope after the train 
has passed. Slow signals, clectrically lighted, are installed within 150 feet 
of either side of the door, and stop lights near the door remind the motorman 
of the hazard. A white square is painted mm each door as an additional warning 
that the door is closed. | ; 


Water in Dust Control 


Mine dust is kept to a minimum not only by controlled ventilation but 
also by the judicious use of water Printed tructions to be followed at 
the start of the shift in stopeso/ end drift are as follows: 


Wetting down stope. 


1. Turn on flood lights. 
2. .Comumect hose to water line. | 
._ 35. Wet dow muck pile on floor. Wet down back and walls when it 
is safe to do so. 
4, While wetting dow, be careful not to go beyond the point to 
which the stope has been osrred down., - 
5. Avoid spraying water on power lines, cables, slushers, and 
other equipnent. 


Preparatory work in drifts. 


Wet down the muck, wall, and back, being careful not to advance 
beyond the point to which tne walls and back have been barred 
down. Keep the muck pile wet during loading. 


Similar instructions are given for raiseslO/ wnen entering after blasting 
of the round; but in raise work, wetting Jown must of necessity follow opening 
of the manhole, restoration otf secondary ventilation, and examination of the 
face. | 


Slusher operators wet down the muck pile at intervals to allay dust in 
the area being worked. At each grizzly where slushers are opereted, a cone 
Spray is installed to throw a curtain of water over the top of the chute. 
This spray is controlled by the slusher operator through a foot valve. Each 
miner ig instructed to wet down thoroughly the area around the drill set-up. 
All drilling, including collaring of holes, is doe wet. 


Ali main drifts and same of the more frequently traveled raises are 
equipped with spray systems. ‘These sprays consist of standard 1/2-inch pipe 
couplings drilled with e 3/32-inch hole and diffuser disk welded on by means 
of a short stem. Each 200-foot section of 1/2-inch pipe with sprays at 10-foot 
intervals is controlled by a separate valve. 


G/ Work cited in footnote 5, | 


§/ Work cited in footnote 7. 
10/ Phelps Dodge Corp., Code of Safe Practice for Raise Mining: Jerome, 
Aviz., 1941, p. 4. | 
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Sprays are installed at the shaft pockets to provide a curtain of water 
over the grizzly while dumping; their use is mandatory. There are two sprays 
at each skip-loading pocket that are controlled by the skiptender by means 
of a foot valve. One spray wets the ore that passes into the measuring hopper, 
wnereas the second spray puts a curtain over the top of the hopper to trap any 
dust that may rise as the hopper is filled. 


All underground employees are provided with approved-type respirators, 
the use of which is required when conditions warrant. The Canpany supplies 
replacement filters and handles the upkeep of these respirators. 


Check-In-and-Out System 


To provide an absolute check qm clearing the shift underground, a metal 
tag is prepared for each man showing his name and number. Each man picks up 
his teg at the surface time office and hangs it ao a special board at a central 
place on each operating level before proceeding to his working place. The tag 
is removed by the man when he completes the shift or leaves the level. The 
shift boss or an assigned man checks the board before leaving the mine to 
be sure that all men are out of the working places before blasting 1s done. On 
reaching the surface, the man returns his tag to the time office. Shift bosses 
remain at the change house until Bavased by the time office that all men have 
been accounted for. 


Miscelianeous Safety Items 


All sheave blocks used with tugger hoists have a metal guard q@ the lower 
end to prevent injury to fingers of operators, when hoisting materials. 


Oil houses underground have solid steel doors hung on ccncrete frames, 
with a sand floor to absorb drippings. The sand is replaced when saturated. 
Lighting is by means of electric lights with vaporproof fittings and wiring 
in conduit. A foam-type fire extinguisher is placed outside each oil house. 


Drinking water piped fran canpany-controlled springs in the. mountains 
above the plant serves all levels in the mine. Fresh-water tanks are situated 
so as to furnish water for each level, to the 3000 level, with a 300-foot head, 
or 150 pounds per square inch pressure. Many stations have drinking fountains 
that are tanks with water coils inside. The cooling medium is the expansion 
or canupressed air as it passes through small orifices at the bottam of the 
tank and rises through the water bath in which the coils are immersed. 


Four-foot Calyx holes are used as waste fill raises to stopes and venti- 
lation openings between levels. The drill eliminates many of the hazards of 
driving a raise, and a smooth bore hole serves as an ideal opening in lowering 
timber and supplies into a stope, 


When develomment work was started on the lower levels, the No. 8 shaft was 
protected fran possible flocding by the installation of heavy cast-steel water 
doors set in reinforced-concrete frames a short distance from the shaft. To. 
insure their readiness in case of emergency, these doors are actually closed 
during the general safety a 
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Pilot holes are drilled ahead of development faces in exploratory drifts. 
Although flooding has never taken place in the mine, water at 110° F. and 
approximately 1,000 pounds per square inch pressure was cut vy a pilot hole in 
a 4500-level drift. The water pressure has since been relieved. 


Three pump stations have adequate cupacity to handle the drainage water 
fran the mine. Stand-by equipment is installed for use in case of break-downs. 


FIRE PROTECTION 


On the surface, a fire crew, with the surface boss acting as fire chief, 
holds regular monthly drilis. The surface fire crew is composed of one man 
fran each shop. The municipal fire department at Jeromo, 1 mile fram the 500- 
level yard, is available for emergencies on surface. | 


In the 500-level yard are eight hydrants, nine monitors, and five riscrs, 
with additional risers inside buildings and a manually operated sprinkler 
system in the change-rom attic. Water is stored in seven tanks having a 
storage capacity of 859,000 gallons under a 290-foot head to the 500 level. 
Surface water mains are 6 and 8 inches in diameter. All outside water outlets 
are 2-1/2 inches and inside outlets are 1-1/2 inches in diameter, Hose is 
stored in nearby hose boxes with a 43/h-inch nozzle and wrenches. These are 
inspected monthly and tested undor pressure occasionally. About 115 carbon 
tetrachloride and fuam-type extinguishers, inspected semiannually, are dis- 
tributed to surface buildings and underground stations, including all electrical 
installations. es 


Alarms om fires discovered underground are sent to the hoist engineer py 
sending a nine-bvll signal on the cage call system. The hoist engineer sends 
the alarm throughout the mine by flashing the lights nine times on the main 
mine switch. The signal is repeated three times. Alarm can also be given by 
use of a stench-in the campressed-air lines. Underground firefighting equipment 
is in two locked boxes mounted on mine trucks and containing all the necessary 
tools. The key for each box is hung inside a glass window on the side of the 
box. A portable mine telcphone with a 1000-foot reel, an electric fan, and a 
compressed-air blower are mounted on trucks for emergency use. Compressed- 
air lines can bs converted to water lines for fire fighting. The valves at 
each stati are numbered, with instructions posted as how to set each valve 
for turning watex into the air lines. Frequent outlet connections are provided 
in underground water lines, and 1-1/2-inch fire hose with permanent nozzles are 
located where necdea. 


Most of the welding is done in a fire-resistant shop. When welding at 
other places, a fire extinguisher is kept at hand; inspection is made before 
and cfter the work is done. Before and after welding or burning is done under- 
ground, the place is thoroughly wet dow. | 


Other fire-prevention rules prohibit smoking at thé No. 8 shaft stations, 
on the cages, et battery charging stations, around magazines and similar loca- 
tions, or when carrying or loading explosives. 
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MINE RESCUE 


The mine rescue crew, which aleo serves as the underground fire de- 
partment, camprises 24 men normally,. Owing to labor turnover, this number | 
fluctuates from a minimum of 20 to a maximum of 28. The safety engineer and 
a.repairmen are responsivle for the upkeep of equipment, which is inspected 
monthly. Eight men aro trained ae dey each mmth, so that each crew member 
receives 8 hours training once every 3 months. The men make a camplete chock @ 
the apparatus and wear the machines inside the mine for a e-hour period, during 
which they sét einboress build brattices, hola fire drills, or combat imaginary 
fires.'. The apparatus ts cleaned, recharged, and tested after wearing, and its 
condition is recorded on a blackboard in the apparatus roan. After recharging 
with Cardoxide, the apparatus number, date, and name of the team member who 
serviced the apparatus are recorded on the lcbel of the empty container, which 
ig kept. as c record of the freshness of the Cardoxide until the apparatus is 
used again. The rest of me shift is devoted to discussion of mine rescue and 
fire PLEO: ; 


The mine rescue crew is trained according to Bureau of Mines standards and 
is exominod periodically by a tureau of Mines reprosentativc. Same replacements 
of team members are due to promotions ; 3 many of the shift bosses were sacle 
on veene 


The mine rescuc equipment consists of 5 sets of McCaa and 10 sets of 
Gibbs 2-hour opparatus. Additional equipment of the well-equipped mine 
rescue station includes 12 All-Service gas mesks, oxygen inhalators, oxygen 
pumps, ‘carbon - monoxide detcctors, flame safety lemps, lifo line, flashlights, 
mine rescue telephone, and neccessary repair parts. A minimum supply of 1,400 
pounds of Cardoxido is stocked at the mine. Equipment is stored, ready for 
use, in humidor cabinets in a large, well-lighted apparatus roam. Hot and 
cold running water are available, und the roam is heated during cold weather. 


In the past few years oxygen breathing apparatus was roquired on three 
different .occasions for minor underground fires. Apparatus was necessary for 
fire fighting and reconnaissance. The team has also been called upon to assist 
in mine rescue work et neerby properties. 


_ ‘FIRST-AID EQUIPMENT 
Every workman eigeiss e safety kit containing the following articles: 


4 edhesive compresses 

1 small 2" x 48" bandage compress 
1 35" x 3" oandage campress 

2 yards 5" gause bandage 

1 small roll 1/2" adhesive ere 
1 emonia empoure 


First-aid boxes and stretchers are on hand at all the active shaft statiors 
and other strategic locations to supplement the small safety kits in handling 
more severe injuries (fig. 6). The boxes contain: 
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. - First-aid supplies and stretcher cabinet at shaft station. 
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4 to 6 small splints for the arms 
Supply of weste. for splint padding 
le to 15 three-inch campress bandages 
10 to le two-inch canpress bandages 
12 to 15 one-inch canpress bandages 
8 triangular bandages 

12 to 15 ammonia inhalants 


Stretcher cabinets contain: 


1 Stokes Navy-type wire basket stretcher 
Set of splints 
e blankets 
1 bottle vinegar for lamp burns 
The latch on the first-aid box is covered by a small glass mounted in 
a frame. The glass is to be broken only when first-aid supplies are needed to 
treat injured men. 


First-aid emergency instructions are posted on the door of the stretcher 
cabinet. The procedure in the event of an accident is to send the first man 
encountered to the station to ring for the cage and telephme the time office 
giving nature of accident and information as to whether the ambulance or 
doctor is needed. The next man met is sent to notify the foremén or boss, 
Someone mist accampany the sick or injured person fran the mine until relieved 
or transportation arrives. First-aid treatment takes precedence over all other 
rules listed. Men receiving slight injuries shall have first aid rendered by 
a competent person, the foreman must be notified, and the injury must be 
treated at the hospital the same dey. 


The campuny maintains a dispensary and 54-bed hospital. Nurses are on 
duty 24 hours, and doctors are available on call. 


First-aid training cn e 100-percent basis wes given at the United Verde 
mine in 1936, and occasional additional training has been given since that 
time. 


PERSONAL SAFETY . EQUIPMENT 


All men are required to wear hard-toed shoes and hard hats in the mine. 
Wearing of loose-fitting or ragged clothing is discouraged. Each man is urged 
to use leather gloves and carry. a. watch. All employees use electric cep 
lamps underground. 


The following sefety equipment is issued under deposit by the Canpany: 


Goggles 
Respirator 


First-aid kit campletely filled 
Match box 
Safety codes 
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The respirator is used on such jobs as chute pulling or skip loading 
where dust camcentrations may be high momentarily. Safety belts and cheins 
are provided where needed. 


All miners are equipped with folding eyeshields attached to the under 
side of the brim of the hat. In addition, timbermen and trackmen have 
spectacle-type goggles. For breaking boulders and blowing out drill holes 
with a blowpipe, the use of full-coverage goggles is required. In the out- 
Side shops, spectacles must be worn during the entire working period. 


ACCIDENT DATA 


Table 1 gives the accident-frequency rates for the United Verde mine for 
the yeers 1935-1947. These data indicate the results ovtained by the safety 
progran, which has kepv the EROQuenGy rate consistently below the average for 
Similar underground metel mines. 


When the Phelps Dodge Corp. took over the property in February 1935, the 
United Verde Copper Co. had already embarked upon a camprehensive safety progren, 
which had brought the eccident-frequency rate per million man-hours exposure » 
down to 18.59 for the last + years of operation, as compared with a frequency 
rate of 81.76 for the preceding 5 years. When it is considered that during 
1926 and 1927 the frequency rate was 156.73, whereas during 1946 and 1947 a 
frequency rate of 14.25 was achicved, the improvement is even more apparent. 


TABLE 1. - Accident frequency, United Verde mine, 1935-1947 | 


Botel --—---~-- st — hg 
© uccident-irequency rate is defined as the total number 
of lost-time accidents, fatal and nonfatal, per million 
man-hours of exposure. 


CONCLUSIONS 


The United Verde mine has developed an accident-prevention program that 
Sustains the interest of all employees through their active participation. The 
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main features of the program are the codes of safe practice, safety meetings, 
systematic safety inspections, accident investigations, dust control, first- 
ald end mine rescue training, and physical examinations before employment. 
Close supervision and constant instructiqs by the bosses is the keystone of 
asucces8ful sefety progrrn. 


The codes of sefe practice provide a stenderd for sefe working methods, 
end their value is increased by the education of employees in their use and 
application. Accident investigations develop methods for prevention of 
Similar occurrences and forcibly instill safety-consciousness in the indi- 
vidual directly involved. The judicious puolicity of the investigations and 
discussions of accidents promotes safety-consciousness to same degree in the 
entire personnél. Submitting safety suggestions is encouraged, and all such 
Suggestions are given prampt consideration and attention. 


The program should be regarded as a product of evolution, with the 
attainment of no accidents as the ultimate goal. It serves as ae means of 
recomition of and protection egainst new hazards end mitigation, if not 
elimination, of those risks that continue to cause injuries to workmen in 
underground mines. 
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